







































a	 190	 km	 transect	 from	 the	 fog-dominated	 western	 coastal	 region	 to	 the	 eastern	 desert	 boundary.	37	
Seventeen	physicochemical	parameters	were	measured	for	each	soil	sample.	Soil	parameters	reflected	38	
the	 three	a	 priori	 defined	 climatic/xeric	 zones	 along	 the	 transect	 (‘Fog’,	 ‘Low	 Rain’,	 and	 ‘High	 Rain’).	39	
Microbial	community	structures	were	characterized	by	T-RFLP	fingerprinting	and	shotgun	metaviromics	40	
and	their	functional	capacities	were	determined	by	extracellular	enzyme	activity	assays.	Both	microbial	41	
















lower	diversity	 [5-7],	which	may	 limit	 their	 resistance	and	 resilience	 to	environmental	 changes	 [8].	As	58	
such,	deserts	systems	may	be	particularly	vulnerable	to	disturbances	such	as	those	linked	to	global	climate	59	
change	 [9].	Global	 change	effects	are	predicted	 to	 induce	significant	variability	 in	annual	precipitation	60	
levels	in	hot	deserts,	both	in	time	and	intensity	[10].	Such	changes	will	substantially	impact	the	structures	61	
and	functions	of	indigenous	microbial	communities,	as	water	availability	is	thought	to	be	the	main	factor	62	
limiting	biological	processes	 in	arid	ecosystems.	This	observation	has	 led	 to	 the	 theoretical	 ‘microbial-63	
centric’	TTRP	(trigger-transfer-reserve-pulse)	framework	[11],	where	precipitation	events	act	as	a	trigger	64	

























soil	 parameters	 across	 the	 xeric	 gradient	 should	 correlate	 with	 Namib	 Desert	 edaphic	 microbial	89	
community	structures,	as	assessed	by	T-RFLP	fingerprinting	[24]	and	shotgun	metaviromics	[25].	Similarly,	90	









annum),	 and	 the	 ‘High	 Rain’	 zone	 (HR;	 sites	 15	 to	 20;	 101-185	mm	precipitation	 per	 annum).	 Recent	100	
meteorological	 data	 obtained	 from	 two	 weather	 stations	 of	 the	 SASSCAL	 network	101	

























gypsum	 crystallized	 water;	 [29]).	 Soil	 ammonium	 (NH4+)	 and	 nitrate	 (NO3-)	 concentrations	 were	126	
determined	using	the	steam	distillation	and	titration	method	[30]	and	soil	phosphorus	(P)	was	estimated	127	
using	 the	Bray-1	method	 [31].	Cation	exchange	capacity	 (CEC)	was	determined	by	ammonium	acetate	128	
extraction	of	exchangeable	and	water-soluble	cations	[32].	Soil	calcium	(Ca+),	potassium	(K+),	magnesium	129	
(Mg+),	 sodium	 (Na+),	 and	 sulfur	 (S)	 were	 extracted	 with	 ammonium	 acetate	 and	 the	 concentrations	130	




The	 extracellular	 activity	 of	 five	 enzymes	 was	 assessed	 with	 chromogenic	 substrate	 analogues	 as	135	
described	 in	 [21]:	β-glucosidase	 (BG),	β-N-acetylglucosaminidase	 (NAG),	 leucine	aminopeptidase	 (LAP),	136	
alkaline	phosphatase	(AP)	and	phenol	oxidase	(PO).	These	enzymes	were	chosen	based	on	their	metabolic	137	
functions	 related	 to	 major	 biogeochemical	 cycles:	 carbon-acquiring	 enzyme	 (BG),	 Nitrogen-acquiring	138	
enzyme	 (NAG	 and	 LAP),	 Phosphorous-acquiring	 enzyme	 (AP)	 and	 lignin-degrading	 enzyme	 (PO)	 [33].	139	






































Purified	 PCR	 amplicons	 (400	 ng)	 were	 digested	 using	 the	 FastDigest®	MspI	 restriction	 endonuclease	176	
(restriction	site	C^CGG)	(Thermo	Scientific,	Waltham,	U.S.A.)	for	15	min	at	37°C.	Digested	products	were	177	















suspended	 in	 300	 µl	 phage	 buffer	 (10mM	 Tris-HCl,	 10	 Mm	 Mg	 SO4,	 150	 mM	 NaCl,	 pH	 7.5).	 Viral	192	
concentrates	were	treated	with	DNase	I	(Thermo	Scientific,	cat#EN0523)	and	RNase	A	(Thermo	Scientific,	193	
#EN0531)	 according	 to	 the	manufacturer’s	 instructions.	 Viral	 DNA	was	 purified	 using	 the	Quick-gDNA	194	






the	 Ion	Xpress™	Plus	and	 Ion	Plus	Library	Preparation	 for	 the	AB	Library	Builder™	System	(Publication	201	
Number	MAN0006946).	Template	amplification	was	done	using	the	Ion	OneTouch™	2	System	(OT2)	Ion	202	
PI™	 Hi-Q™	 OT2	 200	 Kit	 (Number	 MAN0010857).	 The	 metavirome	 libraries	 were	 multiplexed	 and	203	
sequenced	using	the	Ion	PI™	Hi-Q™	Sequencing	200	Kit	(Number	MAN0010947)	using	the	Ion	PI™	Chip	Kit	204	




















to	 achieve	 near	 normal	 distribution.	 Ordinary	 Least	 Square	 (OLS)	 was	 first	 used	 to	 evaluate	 linear	224	
relationships	between	‘distance	to	coast’	(km)	and	the	soil	enzymatic	activities.	If	unsuccessful,	we	tested	225	
for	 nonlinear	 relationships	 by	 using	 polynomial	 regression.	 A	 partial	 Mantel	 test	 was	 performed	 to	226	









Sequence	Read	Archive	of	NCBI	under	 the	accession	no.	ERX1230691	 to	ERX1230694	 [25].	 Taxonomic	236	













and	 fungal	 diversities	 and	 abundances	 increased	with	 decreasing	 aridity	 [47]	while,	 at	 the	 local	 scale	249	
(within	the	country	of	Israel),	soil	bacterial	abundances	also	decreased	with	aridity	but	diversity	remained	250	











A	 principal	 component	 analysis	 (PCA)	 plot	 based	 on	 17	 soil	 	 physicochemical	 parameters	 (Figure	 2;	262	
Supplementary	Table	1)	showed	that	the	soils	from	the	three	a	priori	defined	xeric	zones	(‘Fog’,	‘Low	Rain’,	263	


































shaping	 Namib	 Desert	 bacterial	 communities	 [52]	 and	 that	 climate	 (e.g.,	 fog)	 has	 little	 impact	 in	296	
pedogenesis	 in	 the	 central	 Namib	 Desert	 [14].	 However,	 null	 model	 analysis	 indicated	 that	 the	 co-297	
occurrence	 of	 OTUs	 was	 non-random	 (Table	 3),	 suggesting	 that	 a	 combination	 of	 deterministic	 and	298	
stochastic	 processes	 [60,	 61]	 are	 involved	 in	microbial	 community	 assembly	 along	 the	 Namib	 Desert	299	
longitudinal	 transect.	The	high	and	positive	 standardized	effect	 size	 (SES,	Table	3)	also	 suggested	 that	300	
biological	interactions	play	a	role	[62]	in	the	assembly	of	Namib	Desert	edaphic	communities.	This	would	301	
appear	to	contradict	the	results	obtain	in	our	recent	study	[24]	which	showed	that	Namib	Desert	edaphic	302	






























62%.	 Bacterial	 contamination	 in	 the	 metaviromes	 was	 negligible,	 as	 no	 amplification	 of	 rDNA	 was	332	
observed	and	no	rDNA	sequences	were	identified	by	the	MG-RAST	pipeline.	Across	all	soil	samples,	the	333	
ratio	of	taxonomically	assigned	to	unassigned	sequences	ranged	from	9.2	to	18.9%,	 indicating	a	highly	334	
uncharacterized	 pool	 of	 viral	 diversity	 and	 supporting	 the	 idea	 that	 viral	 populations	 are	 still	 poorly	335	




















soils;	 i.e.,	Actinobacteria,	Proteobacteria	and	Bacteroidetes	 [4].	However,	while	Streptomyces	 spp.	are	355	
common	in	Namib	Desert	soils	[4]	and	Yersina	phages	have	already	been	detected	in	desert	soils	[71],	the	356	

















precipitation	 in	 the	 xeric	 zones	are	 significantly	different	 in	 terms	of	 volumetric	 loads,	 their	biological	373	
impact	 was	 not	 (Table	 2).	 Furthermore,	 precipitation	 events	 are	 generally	 highly	 localized	 in	 desert	374	
systems,	 particularly	 in	 the	 Namib	 Desert	 [14].	 Contrastingly,	 microbial	 community	 functionality,	 as	375	


















recorded.	 a.	 PCA	 ordination	 plot.	 Correlation	 circles	 showing	 the	 relationships	 between	 the	392	
environmental	variables	and	the	first	two	PCA	axes:	the	soil	particle	sizes	(b)	and	the	chemical	descriptors	393	
(b).	 The	 descriptors	 were	 separated	 in	 two	 separate	 correlation	 circles	 for	 clarity.	 Variables	 that	 are	394	
correlated	with	the	first	two	axes	of	the	PCA	plot	are	the	most	important	in	explaining	the	variability	in	395	
the	data	set.	Vectors	indicate	the	strength	(length)	and	direction	(arrow	orientation)	of	the	variables	in	396	





Figure	 3.	 Redundancy	 analysis	 (RDA)	 bi-plots	 displaying	 the	 influence	 of	 soil	 physicochemistries	 on	402	
Namib	Desert		(a)	edaphic	bacterial	community	structures	and	(b)	global	soil	functional	capacities.	Only	403	
the	 environmental	 variables	 that	 signiﬁcantly	 (p	 <	 0.05)	 explained	 variability	 in	microbial	 community	404	





Figure	 4.	 Relationships	 between	 the	Namib	Desert	 soil	 enzymatic	 activities	 and	 the	 distance	 to	 the	409	
coast.	When	 significant,	 the	 linear	or	nonlinear	 relationships	are	 indicated	on	 the	plot	 along	with	 the	410	
equations	and	r2	values.	Bootstrapped	95%	confidence	intervals	(1999	replicates)	border	the	OLS	linear	411	
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Supplementary	 Figure	 S1.	 Rarefactions	 curves	 of	 Namib	 soil	 metaviromes.	 Rarefaction	 curves	 were	637	
generated	based	on	a	clustering	of	 the	predicted	protein	genes.	Clustering	 (i.e.	grouping)	of	predicted	638	
protein	sequences	was	done	through	the	detection	of	conserved	domain	(using	the	PFAM	database)	with	639	
a	similarity	threshold	of	75%).	The	curve	represents	the	number	of	different	clusters	created	(y-axis)	from	640	
a	given	number	of	sequences	(x-axis).	641	
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